The complete nucleotide sequence of rice stripe virus (RSV) segment 3 shows that it has two open reading frames, one in the viral-complementary sequence, which codes for the nucleocapsid protein, and the other in the viral-sense sequence. The non-coding region between the ambisense genes in RSV segment 3 contains several U and A tracts, as do the ambisense S segments of phleboviruses and uukuviruses. As we have previously shown that RSV segment 4 has an ambisense nature, this is the first instance of a virus containing two ambisense segments.
The complete nucleotide sequence of rice stripe virus (RSV) segment 3 shows that it has two open reading frames, one in the viral-complementary sequence, which codes for the nucleocapsid protein, and the other in the viral-sense sequence. The non-coding region between the ambisense genes in RSV segment 3 contains several U and A tracts, as do the ambisense S segments of phleboviruses and uukuviruses. As we have previously shown that RSV segment 4 has an ambisense nature, this is the first instance of a virus containing two ambisense segments.
The genome of rice stripe virus (RSV) consists of at least four segments of single-stranded RNA (Toriyama, 1982; Toriyama & Watanabe, 1989; Ishikawa et al., 1989a) . The nucleotide sequence of the fourth longest segment shows that it contains two long open reading frames (ORFs), one in the viral-complementary (vc) sequence, and the other in the viral-sense sequence . This coding combination has previously been found in the S segments of phleboviruses, uukuviruses, arenaviruses and tomato spotted wilt virus (TSWV) (Ihara et al., 1984; Auperin et al., 1984; Marriott et al., 1989; de Haan et al., 1990 ) and has been described as 'ambisense' (Ihara et al., 1984) . The terminal eight bases of RSV segment 4 are identical to those of phleboviruses and uukuviruses .
Although these similarities led us to suggest that RSV is evolutionarily related to phleboviruses and uukuviruses, RSV is distinct in that it has at least four RNA segments, while phleboviruses and uukuviruses have only three, L, M and S. The sizes of the L and M segments are similar to those of RSV segments 1 and 2, respectively. However, the counterpart of the S segment in RSV has not yet been identified. The S segment of the phleboviruses codes for a nucleocapsid protein and a non-structural protein in an ambisense manner. RSV segment 4 is similar to the phlebovirus segment S in its ambisense nature. However, the nucleocapsid protein of RSV is not encoded on segment 4 but on segment 3 ). Here we report the nucleotide sequence of RSV segment 3, and show that it has an ambisense nature.
RSV was originally isolated in Kohnosu, Saitama Prefecture, Japan (Ishikawa et al., 1989b) . RNA was extracted as described by Toriyama (1982) . cDNA clones representing the 3' end of segment 3 were obtained as described previously . cDNA representing sequences in the 5' half of RNA 3 were synthesized by using a primer with the sequence 5' GGAAGAAGGCAGGAA 3' (positions 1650 to 1664 in Fig. 1 ). The sequencing strategy was essentially identical to that described previously, and almost all the sequences were determined in both directions except for the 22 bases of the viral-sense 5' sequence, which were determined by sequencing the RNA directly by using a primer with the sequence 5' CCCACAGACGATGT-GAACACG 3' (positions 71 to 91 in Fig. 1 ) .
The viral-sense RNA sequence of segment 3, 2475 bases in length, is shown in Fig. 1 . The length was similar to that estimated by agarose gel electrophoresis (Toriyama & Watanabe, 1989) . Two ORFs were found in the sequence, one in the vc sequence, and the other in the viral-sense sequence. The ORF in the vc sequence seems to be that of the nucleocapsid protein, because all the amino acid sequences of the tryptic peptides of the nucleocapsid protein so far determined were found in it ( Fig. 1) , and the predicted Mr of 35133 is similar to that of the nucleocapsid protein as estimated by SDS-PAGE (Toriyama, 1982) . A search for similarities was performed using the protein database PIR R22.0 of the NBRF by using an algorithm by Lipman & Pearson (1985) in the DNASIS program (Hitachi). Of the 13413 proteins in the database, the Punta Toro phlebovirus (PT) nucleocapsid protein was the most similar to the RSV nucleocapsid protein. I0  20  30  40  50  60  70  80  90  i00  II0 120 130  140  150  160  170  180  190  200  210  220  230 240 370  380  390  400  410  420  430  440  450  460 470 480 1570  1580  1590  1600  1610  1620  1630  1640  1650  1660  1670 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020 2170  2180  2190  2200  2210  2220  2230  2240  2250  2260  2270  2280 2290  2300  2310  2320  2330  2340  2350  2360  2370  2380  2390 homologous region is shown in Fig. 2 . The putative protein product of the other ORF found in the viral-sense sequence has a predicted Mr of 23 847, but we could not find any protein significantly similar to this predicted product.
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Ten bases of the 3'-and Y-terminal sequences were complementary to each other (Fig. 3) . By looping out the cytidine residue at position 11 from the 5" end, we could obtain pairing of seven additional bases. We also found similar secondary structures in RSV RNA segment 4 and all phleboviruses and uukuviruses so far studied (Fig. 3) . Similar structures could also be formed by looping out a cytidine residue at position 10, which is also conserved.
The sequences in the terminal stems are well conserved among different species and different segments, whereas the sequences of the second stems are not. This suggests that the secondary structure is more important than the primary sequence for the function of the second stem. The conserved cytidine at position 10 or 11 may be involved in direct interaction with protein(s) recognizing the terminal region of the RNA. The terminal sequences of RNA from other viruses with ambisense RNA, such as arenaviruses (Auperin et al., 1984) and TSWV (de Haan et al., 1989) , are quite different from those shown in Fig. 3 .
In phleboviruses and uukuviruses, the non-coding regions between the ambisense genes have several A and U tracts (Ihara et al., 1984; Marriott et al., 1989; S imons et al., 1990) . It has been suggested that they can form hairpin structures and function in transcriptional termination of the ambisense genes (Emery & Bishop, 1987) . Similar A and U tracts were found in the intergenic region of RSV segment 3 (Fig. 1) , and a hairpin structure can be predicted by using the A and U tracts and other parts of the sequence (data not shown). However, we could not find such prominent A and U tracts or a hairpin structure in RSV segment 4 .
Although both segments 3 and 4 of RSV have an ambisense nature, segment 3 seems to be more similar to the phlebovirus S segment since it contains the nucleo-
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Terminal stem Ihara et al. (1984 Ihara et al. ( , 1985 ; SFSV (Sandfly fever Sicilian virus), Marriott et al. (1989) ; RVFV (Rift Valley fever virus), Collett et al. (1985) . The product encoded by the viral-sense RNA is written above the RNA sequence, and that encoded by the vc RNA below the RNA sequence. Nucleotides are numbered from the 5" end of the viral RNA. Amino acid sequences identical to those of tryptic peptides of the nucleocapsid protein are underlined. A and U tracts are highlighted. Short communication capsid gene and an intergenic region with A and U tracts. As RSV is the first case of a virus containing two ambisense segments, the origin and function of segments 3 and 4 presents an interesting evolutionary problem.
